Nitrite and nitrate reduction by molybdenum centers of the nitrate reductase type: computational predictions on the catalytic mechanism.
Nitrate reductases (NRs) are enzymes that catalyze reduction of nitrate to nitrite using a molybdenum cofactor. In an alternative reaction, plant NRs have also been shown to catalyze reduction of nitrite to nitric oxide, and this appears to be a major source of nitric oxide synthesis in plants, although other pathways have also been shown. Here, density functional theory (DFT) results are shown, indicating that although nitrate is thermodynamically the preferred substrate for the NR active site, both nitrite and nitrate are easily reduced to nitrite and NO, respectively. These mechanisms require a Mo(IV) state. Additionally, in the case of the nitrite, linkage isomerism is at work and controlled by the metal oxidation state, and reduction is, unlike in the nitrate case, dependent on protonation. The data may be relevant to other molybdenum enzymes with similar active sites, such as xanthine oxidase.